Localization of renin expressing cells in the brain, by use of a REN-eGFP transgenic model.
Immunoreactive renin has been reported in the hypothalamus and cerebellar cortex in the rodent brain and in neurons in all areas of the human brain. Despite these observations and the clear documentation of the expression of the other renin-angiotensin system genes in the brain, the notion that renin is endogenously expressed in the brain remains very controversial and undefined. This controversy no doubt arises because the level of renin expression in the brain is below the detection threshold of most standard assays. A transgenic mouse expressing enhanced green fluorescence protein (eGFP) under the control of the mouse renin promoter was recently reported. This model expresses eGFP in the kidney, which responds appropriately to both developmental and physiological stimuli. We therefore used eGFP as a sensitive marker to identify renin-expressing cells in the brain. We identified eGFP-containing cells in specific areas of the brain, including cerebellum, hippocampus, dorsal motor nucleus of the vagus, inferior olivary nucleus, reticular formation, rostral ventrolateral medulla, central nucleus of the amygdala, lateral parabrachial nucleus, mesencephalic trigeminal nucleus, bed nucleus of stria terminalis, and subfornical organ. By colabeling with neuron- or glia (astrocytes or oligodendrocytes)-specific antisera, we have determined the eGFP-positive cells to be mainly neuronal. These findings therefore strongly support the primary expression of renin mRNA in the brain in regions controlling cardiovascular function.